201641 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT &L

doi:10.6041/j. issn. 1000-1298.2016. 01. 046

T 5 0% 34057 0 B WA DR B B S MLAIR T 0 5 R 5

wHT HEE x| R ARE

(P 50 B TR ML TR A BE, B 50 210094)

FEE . 45 3 P X 0 5K 3 B LAY B 25 0 A U A SR AR T — R R T O 22 R B P Y SR, DA
U R AR IT S R, 26 TG 840 3 1 U5 9K 3h i R4 T /B 6% 32 Tt 3h Bl 5 i g 1A =2 18] 0B P R SR T A S TR L A
T A 3300 AL 7 B 2 T 10 X 90 A% AR 3 o 78 7 9 3 X I A B (i A8 % 05 B0 A 7 P SR sh S OPLA T AR T 38
It - 11 g o R DL R SRR SRS B o T RS M R AT T R, A B e A S T R Y B R R T
TR, BeJa PR T B AR B ) AR T Al o DU e 5, 45 R R BT, ek I 1) 8 S BIA T e e A R RO B
FEM R T 00T 45 00 it o5 = IR R 12, 1°C

KEEIR : FLREIK BB 5 IR T SRR 5 X U AR A

HES S U464, 1; TKI24 X EKARIRED: A T E A4S 1000-1298 (2016)01-0337-07

Research on Temperature Suppression Scheme of Electromagnetic
Valve Train Based on Pumping Effect

Fan Xinyu Chang Siqin Liu Liang Dai Jianguo
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Electromagnetic valve train (EMVT) in camless engine offers large potential for both part load
fuel economy and high load engine torque. However, the temperature rise of EMVT at the high engine
speed and full load is serious because of its large power density, which barricades the development of
EMVT. According to the structure characteristic and operating principle of moving coil electromagnetic
valve train, a novel scheme based on pumping effect of moving coil was proposed to enhance the gas flow
rate and flow velocity in air gap between the moving coil and permanent magnetics, and strengthen the
effect of convective heat transfer without additional drivers. Based on the theoretical analysis of convective
heat and mass transfer, the main influential factors of this temperature suppression scheme were got,
which includes the gas flow and gas peak velocity in air gap. Numerical model of flow area was
established to analyze the dynamic responses of annular throttle-slice and gas flow status, then structure of
the scheme was improved accordingly. Simulation results indicate that the improved scheme, of which the
material of annular throttle-slices is carbon fiber and its working stroke is 0. 2 mm, then the gas flow and
peak velocity of each cycle have reached to the maximum about 1.21 mg and 58.9 m/s under typical
condition, respectively. Finally the temperature tests of electromagnetic valve train were carried out under
long-time operation, results show that the improved scheme has achieved a better efficiency to suppress
the temperature of electromagnetic valve train, it has a significant drop about 12. 1°C in maximum for one
measuring point under typical condition.
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Fig. 1  Sketch of temperature suppression scheme
of electromagnetic valve train
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